A 13-year-old Japanese female diagnosed with spondyloepiphyseal dysplasia congenita (SEDC) was referred for ophthalmologic evaluation. Examination with slit-lamp and optical coherence tomography revealed bilateral thin cornea with diffuse corneal opacity which was localised at the posterior stromal depth in the central cornea. Unlike the two previously reported cases of diffuse and nodular patterns of corneal opacity in SEDC, the current case exhibited a rare form of corneal opacity. SEDC is one of the type II collagenopathies, characterised by dwarfism because the mutations in COL2A1 prevent bone growth. Although the existence of type II collagen has not been reported in the human corneal stroma, the aetiology of the opacity in the corneal stroma in SEDC type II collagenopathy is of interest.
Introduction
Spondyloepiphyseal dysplasia congenita (SEDC) is a rare inherited bone growth disorder with an estimated prevalence of 1:40,000. SEDC is characterised by dwarfism and skeletal abnormalities caused by mutations of the COL2A1 gene, which prevent bone growth. COL2A1 encodes the alpha-1 chain of type II collagen (found primarily in cartilage) and disorders involving type II collagen abnormalities are commonly associated with ocular and hearing problems. Because the vitreous body is primarily composed of type II collagen, myopia and retinal detachment are the major ocular manifestations of SEDC [1] .
Here, we discuss the case of a patient with SEDC who presented with a rare form of corneal opacity, as well as the relevant findings obtained via cross-sectional anterior segment optical coherence tomography (OCT) imaging.
Case Report
A 13-year-old Japanese girl diagnosed with SEDC was referred to the Ophthalmology Department, Osaka University Hospital, for decreased vision. Her general appearance was notable in that she exhibited a relatively short trunk and limbs ( Fig. 1 ). Her best-corrected visual acuity was 20/100 in the right eye and 20/60 in the left eye. Slit-lamp examination revealed a diffuse corneal opacity in the central cornea of both eyes, localised in the depth of the posterior corneal stroma ( Fig. 2a ). No peripheral corneal involvement was observed in either eye. Corneal topographic measurements showed vertical bowtie pattern with mild inferior-superior dioptric asymmetry for both eyes (Fig. 3 ). There were no other abnormal findings in the anterior or posterior segment. Fourier-domain OCT (RTVue-100; Optovue, Inc., Fremont, CA, USA) revealed that the opacity was localised in the central cornea and deep stroma ( Fig. 2b ). Thickness mapping of the total cornea and corneal epithelium demonstrated a central corneal thickness of 448 and 449 µm and a corneal epithelial thickness of 51 and 52 μm for the right and left eyes, respectively. While the total cornea appeared to be thinner, the corneal epithelium appeared normal, suggesting decreased thickness of the corneal stroma.
Corneal findings associated with SEDC have been reported in 2 other cases (a 67-yearold man and 58-year-old woman) [2, 3] . In the previous cases, both diffuse and nodular patterns of corneal opacity were observed across the periphery, while the opacity was centrally localised in the present case. This difference may be partially attributed to the large difference in patient age, although longer follow-up of this patient is necessary for further clarification. OCT clearly differentiated the corneal epithelium and stroma and quantitatively demonstrated decreased thickness of the corneal stroma in our patient. Although both studies utilised ultrasound pachymetry, Wells et al. [2] reported a case of SEDC in a patient with normal corneal thickness, while Hirata et al. [3] reported the case of a Japanese patient with SEDC who exhibited decreased central corneal thicknesses (473 and 478 µm). The total corneal thickness values in our young Japanese patient were relatively closer to those reported by Hirata et al. [3] .
The corneal stroma reportedly contains types I, III, V, and VI collagen. However, to our knowledge, no reports have described the existence of type II collagen in the human corneal stroma. Previous studies regarding the morphogenesis of the chick corneal stroma have revealed that type II collagen is contained in the primary corneal stroma [4, 5] . We may speculate that abnormal clinical findings in the corneal stroma of patients with SEDC might be associated with alterations in type II collagen that occur during the developmental stages of the primary corneal stroma, although there is no evidence to support this. Future studies should aim to clarify the pathology of SEDC and potential involvement of type II collagen in the human corneal stroma.
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